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(57) Abstract: A quantum cryptography communi- 
cation apparatus capable of preventing a go photon 
pulse from being phase modulated and also capable of 
selecting any repetitive frequency of a light source. A 
quantum receiver apparatus includes a light source; a 
loop optical path having multiplexing/interfering means 
for generating time difference twin photon pulses from 
the photon pulses of the light source and for providing 
multiplexing/interference of a signal optical pulse, 
which is a retrograde quantum, and a reference optical 
pulse; a bypass optical path having a phase modulator 
for phase modulating only the received reference 
optical pulse; and a photon detector for observing the 
interfered light via the loop optical path. A quantum 
transmitter apparatus includes a polarization rotating 
means for rotating the plane of polarization of the 
twin photon pulses by a right angle in a non-reciprocal 
manner; a phase modulator for phase modulating and 
returning the signal optical pulse, which has passed 
through the polarization rotating means, to the quantum 
receiver apparatus; and light dimming means. 

(57) Slfe: SIMfcTv<JUXI=tfcH*H*«*V** = 

r- # « c t * a n t l , 

l=«ftl=EI(E*1***aiaiE*«i:» flagmen 



WO 2005/112335 Al I lllll llllllll II llllll Hill lllll lllll llll I II III Hill Hill Hill Hill lllll llll lllllll llll llll llll 



NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) ^HfS^CD^lNPSy, ^TCDa^KDjEHItSII^W 
fgj: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, 
SL, SZ, TZ, UG, ZM, ZW), a-7V7 (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), 3 — □ V i\ (AT, BE, BG, 
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, 
IT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, 



B J, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, 
TD, TG). 



WO 2005/112335 



PCT/JP2004/007001 



m iffl » 

5 &mftw 
10 flfsan 

20 mr^m 2 ii^T-^/^ ^^f^iim^ y t << '*&&*?xz\ti&fo J: < f&# $ n 

y xy/f»tf t^fJ^LS/i'— ^)tKSr«F*>, SfS 2-Jl3t^^Vu^^ 
Sfj^W^t'^^V^fMiJLTl^,, loll, ilffS§(Z)^oii@^ 

1 



WO 2005/112335 



PCT/JP2004/007001 



15 2#BS) 0 

4#f^F^CSfe 1 : #M 2002-289298 ^# (gki£ 0 0 3 3, (Hi) 
^fflfcififc 2 : ftfflW- 5 - 2 4 1 1 0 4 ^4*3% <M$£ 0012, [14 ( a ) , 
05 (b) ) 

mt^B. 3 : U S 6 , 188, 768B1 (M 2 , 0 4 Xt/ffS 6 H) 
20 ttWWJCfifc 1 : G. Ribordy, et. al. "Automated "Plug & Play" Quantum K 

ey Distribution" Electronics Letters 34, (22) , pp. 2116-2117, 1998 



25 v\ ig«i£i£*i«5g^^5/tft^^«©lft•9iBLJS^SE«cSr±tf■CV^#, ft^Vu 



2 



WO 2005/112335 PCT/JP2004/007001 

)V x frtiEfa r. t 2rBS#\ iiffM ffiiS^b^) * ^ 3tag«>iR (9 il L Ml 

5 

mm z ntzm^m mm t , mmm^mm mm t mmm^mmw.*^ ltr 
iift^g-e*>oTs mmm^mmmte. m^mttezytmt, Mmytm^bm 



25 HffiOffi^LJfcKM 

3 



WO 2005/112335 PCT/JP2004/007001 

m 3 b mi ^-rs^m mw<Dft¥mcDmmffif&m. 

@3D(t si 1 ^-rs^m mw(oft^(om&m$Lm, 
i3Eij:, 121 1 ^-rm^-mitmnfD^^cDmnmf^m. 

10 121 5 ^(Dmn(omm(D^m2\M^m^^m\t^w^^-rm^m, 

121 6 Ate, [21 5 t-T^-rS^gff^gcDTt^^cDtt^lgl, 

121 6 b m 5 ^^-ra^^ft ^«^7fe^^^«^3ci2i. 
121 6 c it, m 5 ^^i-fi^sm ^g<7)^^^^«#i^i2i, 

[21 6 D« N 121 5 i-^fi^ff I£g<D^^<7V»*itj3£[2L 

15 121 6 Rit, 121 5 mw^yt^^mifmf&m. 



20 mM<D&M 1 . 

[2i 1 w\ -(Dmw^mmcDKm 1 ^^sfi^Bt-^iift^esr^-r^ia-cfc t> 

121 1 (c^i-*T-n^-^-iamgB(i. iHftffiyoa^aimKB 100^ Btf$m<om 
^sff^g2 00^ t^Msti 0 o^xx^m^mmm2 0 o^tss^M 
25 •rz>ftit><Dttfem&k t£Z>%? r 4 1 <^^iiffg§2*3j:t>*^jwf 

fi^ff^Bi 0 o^J;t> , ft^ff^e2 0 Ofi, ^rUM^^^fe 

4 



WO 2005/112335 PCT/JP2004/007001 

^iiffSS i ^/ctt^Hilif g&2^vMbtL-c^ «fcv\ 

^tufc^, *7r^ ;<mmm i ^^^tLfcT^v^-* i 4 r 

— J±xzf}) y? l 5<D 2o(D^^ic-il!giI^^^^tL^7r 7f^- Ie]^T-i 6fc 
<t t>Mi«» f£}«P^ i 7 *«iJW-t-SiHfiMJ#^ 2 0 £ , i£ff 

io «ij$p^i£ 2 o ngi^nti i (Dzim%Witi-t%mm \mf~?*&m^wc 2 2 1 

iiTtf— A^^U 5/^15, 7f -f- Ir1$5^1 6fcJ:mM^P^i 7fi 

-Pi£ff=ggl 0 Ofi, S«:ffi^«2 0 0/^b^A£tLfc^^/u;*£ % ^^7* 
15 4 smitm 1 £UT y=T* — 9 1 4 ^LT^T-^-TV-HlSgT- 1 6(liAt 
, #+@Rl^(-'(i^ffi^ii:^t-inife^-ti:5M^[H]te^l^i: U©77 7fV — Ih]$5 
■T- (^tiSm^) 16^riiLfc^. MT-yx^-^ 1 4ioJ:t>^7T-r^iiff 
8§i ^^bXST-S:ff^g2 0 o^fpjU-T^ttL-cHi-J; 5t^otv^ 0 

20 i£^^5®^l££fti- 0 

25 "7°y 6 ^^^TtATJ^- M-ffil££^fc tf-A^^U y ? 7, 8*5it>^7 

-9, io^b/j:5 3¥*tw^ v '^y=^> y=FWz)r t . imm-^ y y^p# 

IfcDt'-A^y 7 0^o^{±}77aK- h^^^nf-Tt-T-^tU^l 8 W 

btimm£ntcmyt^-j±*-7°v y? 1 it. {s^-i^ry y? 1 i©si 

5 



WO 2005/112335 PCT/JP2004/007001 

ftm^- hizpmfttotitf— btf&titzti. 1 3 <omm* s 

itt$tt^3ttr— A^yy i 2 <b, ^t^m^is, i 9(o^kmt^MK) 

^tmmmm^sk 2 it, &mmmm&& 2 1 itzmmznxm 2 <Dn&*mji u 

fl* LTft^iUfi^S 1 0 0 rtcor 1 4 Ki&iK&tL, Sff il'JM^^ 2 

10 i ffiij^jft ^-iimK 3 vxmmmmm^wt 2 0 $ n, mtm^f-^ 

tim^fk 2 3 fit, ^BHiiff Sg 2 £ir LTi^jf My*—*tQ ! m^& 2 2 

15 *&ft ^%^<;v^ t»myt'<^* t(Dmr^m2m^^^^^m-r^^—^ 

t^SM2oortm^ i)fet-wy>^iu 1211 

20 i^Mgll 0 O^^i-S^tdfi, M^^-A^^y ^11, 1 2<SrM*& 

^^xmm-r^ a 

25 gft wj^is: 2 1 i± s mmm^mmm 3 i^tiumm ^©ffixiire k «t 19 
AT-sif 200 rt<o3t^^»4 fit«n?g 2 1 ^ta^-rsi^ 

7t^-li^§5 4^^^^L/c^;^/NVu^{±, ffiBfct'-A^^y y^eoPiH*^ 

6 



WO 2005/112335 PCT/JP2004/007001 

15 f+W^f^jTfc^, fcT— A^7°y^^7, 8t-;7-9, 1 Oil:fflV\ Etif 
Pt5ffl2H]^SSc7)«^i: LT. 1X2 ( 1 A^J 2 tt} ^ ;£ /c 2 A77 1 ttj7J) * 
-Y^-dftt'-.A^y ^11, 1 2 <b-C2 5C£ffl^fc«/&#iJ£^Lfc^ EI 
2B(^fJ;9(', 2X2 (2A^l2(±l^^fci(i2A^l2t±i^) ^ T^iM tf 
-A^^y 2 4^ 15tfflV>fciilll7tS§0O#|)5fe^ N [21 2 C^^i-i 5 i-, # 

20 ^72 5, 2 6 tmM7r4s<2 T&m^^f^ttw^v^y^^y^&nt^mtfL 

M^. m 2 D^^-TJ: 5 *^728t7777 f /-57-2 9, 3 0^1^ 

m^-^itmm 2 0 o^Tt^T-r^iiff e§ 1 iz.m^ntc2myti L ^^^it. a 

7 



WO 2005/112335 PCT/JP2004/007001 

tI)tt--A^/!j 1 5 k^TVT^—mifc^l 6 i&ffifl^l 7 £JE^ 

±mf&M&^l-tct)K (13B^^-TJ:5^, 2{H<Z) 1 x SM^t'-i^^y y ^ 

3 2, 3 3, 2m<DliLm&M%s3 4, 3 5 jo it/^ 7 77 T^ — 5 7—3 6 Sr^V^ 
fcfllfifc^J^ EI 3 C^Tjk-r X 0 2{[l|^ 1 X 2M}tlf-A7 7°y -7^ 3 7, 3 
5 8, fiffi^P^3 9 fcJ:07 7 7f>- $ 7 — 4 0 V^c«]i5c#i|^\ HI 3 D [Z 
^i-J; 2 x 2M^^--^^7°y ^ 4 1 , ^tBfSgfHS§4 2*Jj;t>'77 7f 

^5 7-4 3^fflt^wj^ hi 3 K^Tsk-t x ? ^ m^M^(o{±mum 

10 fi^gff^g2 0 0 ^'Jfilbfc 2ig^t-?-^ 0 /W7i± > i^t"-A7 7y-^1.2 

i)tt^A77y 1 2"CK*t$tL^:2jg* J F-^/^tt, {M«§?1 3i' 

20 tttilftH&l 3 £riiil Lfc 2il7fcT-^/^7fi N fBfct'— A77°y -^^1 lt^ 
5/A7xy^f|-(J N ^ni-S#BS7t^^7. ^0^r B m^ ; tt-S#^7t 2 ilTfcT" 

/nv^7 x -tteioib, ^-A77°y y * 8 d*e> t*-^7°y ^ i \zw.ft-f&0M 
-rt£k>-h, fc*-A7.-7°y 87)^^-^77^ ^ 7 ^mn-tzm^-ytoftn 

8 



WO 2005/112335 PCT/JP2004/007001 

y* 7 KSHiLT^S: 31 h\z.ta*> a T#£3l#£Br Lfcft^ 

io ^v^t, m^mmmw 1 o o tttio-^^Mtoo, iJEtt^EE^^fc-y 
a^-sft^g2 o o^^^^T-r^iimas i sriiii Lx&^mmmm iooh 

20 jgft^/U* (Sffifet) fi, {l^tf-A^^y 1 5"C?Rlt$tt % {M^mgff 
1 7£MLfcf£, 7 7 7 7^ -0^1 6T*^+BS^J^0^®^ff^l-lHlte^ 

£7i, 4o^^gf$nfc^T-^ 0 /P^^5 RWIelt) ^iitr-r^ 2ig?fc^ 
/i^^ (p03t) H3fctf — A^yy y * 1 5 £iii§U 7777^111^1 

iBBfelf— A^^y y^l 

r » £ # % ms^pm 1 7 i^ft atp^Mfc 2 0 (DffiWT-c. aif§ ffiyffio»^ 

9 



WO 2005/112335 



PCT/JP2004/007001 



»3abfc2 3S*^/u^l±, 8&i£Lfc£:i3?K M?fcfc*-A*;/!J j, ^ l 2 ^ J; t> 

10 y 1 1 -zRtoztix* ^mmmi 8, 1 g^e^tL^* 0 - hc^tis 

o 

try Him«*&LT^{f#Jx-^:ffi4M£2 3^iHi-5o 

20 l4i^t7n-ff-FMl^^P), @ll:^lfcr©^©H 

25 i^Slfgt2 o o^bS^m^Hi o o^<P;B^i§ra/B<WHfc*& «£sg) 

-mis* T7/s6i, s& i i£ft flfltttaiEw^ t- v -? s 7 1 , ^2 smittMfctaag 

H^fy^S 6 a £ x fg2 7 7 7T-f^0ls^f^^S 7a t |27yf^- 

F^r^7°S8^ fi^i§ifl£g 1 0 Otf^i^SftSK 2 0 0 ^©t^Ifl ffl 

10 



WO 2005/112335 PCT/JP2004/007001 

m - &ffi • =F&*Ty7S lit, ^W^fy/S l 2k Sr-&tp„ 
£i\ tfi8f 2 0 0 ©Jt^*^ 4 14, SfRffiy#Jltp^®: 2 l ©ffiiJfflT 

Si) „ ft^V^fi. $lx.fc£u— if— ^/w©J; 9 ^ ^Vu^^fcO© 

is ^/u*#8f • ^aft^-r^s 2) o /ijb\ v^p#tfi*)-c 
^m^^^^^^^Wf+^e>tts^^nfc2ig^/N o /u^« N ftft-rz&m 

®^iIftt*-A*^y -y^m l 2^LTPffiBfc£:&5cfc 5fcHH&Etf*ffiio 
20 TV^?)T\ ffiBfct*— i^^^y y^l l*S&Tfl 2S:Siai"S3tK* s a^*ix5 
(3tKiDl^9 i s'^S 3) 0 

M^-A^/Uy^i 2*rSifiL/!:2 5i3te J F-^/^»±, ft:? r-T '<iiff l 

tc^^n, -^<^^**^^t^tti o ofcuginsjh,* (ft^#^ 

7°s4) 0 :©i^, 3t7r-<^iaf9Ki*s^ri-5*Jffl^ftt«>»e>rt-J: ^ 2 

S^-iUff^Kl 0 0 \Z.mt*tl1t 2ilft^?/t^f^ Tyrl-^l 4 

11 



WO 2005/112335 PCT/JP2004/007001 

1 7 7 77^ — Ulte^T" ;y 7*S 6 ) 

10 ^^^^^(D^i)M±m 7 Mm^^-f^> (M lmmmmmmMx'rys's d „ 

15 ^Vi^fDifgii, ^^-^F^io^T, fcfg^lfcm 1 7 *5 X XJ7 r =7 7*4 - 
®(s^ 1 6<D|lR^jiii-rS(^T% M2Ml«iX7-7 7°S 6 a £H/c 
H 2 77 7T^ — H]$5^^ y7°S 7 a 7)^fT$tt6 0 7777^- 

20 3:7c, yt$£^-7°ft(D&m : £m?&l 7 ^zjo^T, SH#ltlHl 9 (D^T^A^ *5 J; 

25 i/js-et^o 

ft, 7y7^ 1 4 £MM^5o r<Di:3\ ft^^/^O^^ftdS ri 

12 



WO 2005/112335 PCT/JP2004/007001 

^aft & 1 <om-r z> mmm^m bfiaot, 7 v y a & ^st ^ s # 5 

o 

io ^y i 2^pjig^-6B#^-e(i, 2^#^^*(£>«i®te> ffiBfck'— 

^[UteUfc, Mfttf A^^y y$ l 2{^oTSl)ti:fcfc5«BT'>bor 
15 „ mJt^-^^yv v9 i 2^^^tt50T\ fllftfc'-i^T'y i 2^*51^ 

T^^Slt^n, fitfB£WfS&l 3©fc5if|el3fc8Sf-**^«. 2)1^^^ 

2 1 (Cj; 9»|J£tu ^ff{ftij7-^^S^2 3 t^ti Istzm 2 cD-SLiC^^bT 
2iI^^/^^(^t@^M^l 3£iii®f£ x ii^^-A^^y -y? 1 K'^ 

13 



WO 2005/112335 PCT/JP2004/007001 
10 • • f^T5//S 11), 

wmm&m^'ryT's 7 ^^^xm^jt^^^^t^mmmt , ztmwma 
tern^y 7 s 1 oizte\,^xmmft/<^xtf%tffr{±Lm^Mb<Di\Lffimz& 

£fcte, ftT-^li}^ 1 8 , 1 9©v^i**Ljis»^cb-Ct) «tv>^s x g:«ijf|iij^#© 

14 



WO 2005/112335 PCT/JP2004/007001 

^LtriliiD, roj r 1 j ©i^igmify httftt&j£«> % r.c7>S-T- 

o 

7 s — * *aa#Jk 2 2 *3 «fc t^^lff #JX- * ^SB^S 2 3lt 4*ffliifgj£ 2 & JB V ^T 

etta^E $ tut 9 ^y^mn^^-t % „ 

iMMDtt), ^^r-Y^iiftifS i (Dmmm (t^fiitioort© 

■S o 

«rKtf\ ±IEtf>J: 5&ft^i2f{f3£tti o 0 rt^fijKffitfSittfcfclHlteStLS r. £ * 
fiJ/BLT, ft^gfilge 2 0 ortT\ 3t J F-*4fe«4 3&^3t7T>r>'<iifllKl^lRl 

„ Tt^T-r^iiff^l ^b^tftWSSl 8, 1 9li|pJ*>5tSfSf-*5V>-Ct4, Tt^- 

15 



WO 2005/112335 PCT/JP2004/007001 

5 

±m^tcmm<DMmixn, 2m^^^^(Dm^m^m^x^^tct^^ m^t 
tr— ^*:/y ^n, i 2 ©^-c&tBgBws i 3 ^gag-r^am^ss^^mb 

2tz&&m^%^-mmmm&^irm}&mx3bz> 0 ms^^^x, m^-mit'mmi 
15 ooit wi^^:^3^fe«$tL/!i^^^M»«^^^rLTfc<9, i7 7 ^^ 

^mm^fvtcm-yt^-^^yv y* 1 5 {17^-^7.7^ y * 1 scdpih 
ftttiTj* 0 - h\cmm&tiK.m?t£t*-j±xzfy y? 4 6 £ N fg^tr-A^^y 5/^ 

4 6<DiaittA7J^- H^ic £ tlfc 7 T 77^ — 5 7 — 4 7 <t N H^t^A^ 

GLmmm^ 1 7 sr#j»-r zmm wmw^m 20 1, mmwpm^m 2 0 izmwtz 
nxmi<D&m&mtiirzmmm7 s -?®!m^&2 2 t%m?tx\,^ 0 

fljttr-^rjly?15, 4 6, 77 77^^^7-4 7, «»17 
{4, *^ilifffi^7fe^^VU7^^i-^p]|l||g^|fn(7)7tS§^— T^fitJ^cLTV^o 
25 1^-iHff^ffil OOtt, 1^11^12 0 0 7>ib#A£*L/c7fc^/-^7£, 5t 
7 7-^^^iiffS§ 1 5/7* — * 1 4^1X7777^-^7-4 7 ^ 

AU 5»Sift^MM£II]$S • SI+LfcfJL l 4*D<j;r>^7 

16 



WO 2005/112335 PCT/JP2004/007001 

znt^myt^—^^^v v$ 6 f— i/-^ 4 8 (Dh 5— ^^^$ttfc 
^T-i^m^i 9 1. mit^-^^yv y? 6 co&mytAtitf — h^mmzntz*- 

J±}#gi 8 *N£^K4 9 KPfiiBfcffi;W- htmmisftti 2 x 2il*t-A^ 

^y 5 o myt^-^^yv 5 o^sM^tts^^- b £*tiRj-rs t> 5 

1 ow^- h&ffijfc-t- 5 /w-- Mtf-A;*^y y ? 5 0<£><£i&3feA 
h i:^Mi-6M«P^5 l i: % M3fe«§§5 l \^®L%AW- htm 

fcfls^f— A^^y 1 2 ?tT-^i±i^i8, i 9 (Dmtam v 

15 *»o N «5tXP»5 1 tffitaaEWSl 3 i^tftW*! 8, 19i:3fe^4S4 
^$iJ^i-5^f#JM^2 l §:ffWJ#P^2 i(«^tiTl2©SLf 
Srttl^U 3feT-^a4ff-^^A^|-r5SWJT y -^^S^2 3 £: SrH^TV^o 

S^gf«K2 o ortol3tt-A^ry y? 1 2(±. ^r^iHf^ i *■ 
^ LT£^j£ft3£g 10 0 rt©7 jxt 1 * — * 1 4 Sf& Mfflffl¥& 2 

20 i ti x umt^-mm^ 3 ^ vxmmimm^ 2 0 izmm $ *u sft wt*— ? 
vm^wt 2 3 « % ^^iiff ss 2 sr^LT^ftftij^— 2 2 

1^11^12 0 OrttfcV^t, mft¥—J*x7V y? 5 0^e> 2^-P^/u 

teu ifSlfgf2 0 o^^i^lfiii 0 o^fcm-tzmaz, 2ig^T- 
^vu;*&PM^MM£li;i-c. M7tt~-A^yy 1 2%mM£!± 

17 



WO 2005/112335 PCT/JP2004/007001 

iM^W^HSo telMPm 3£ML/c2«-T^nVi^«, IBfttf-A^ 
/y-^l l-C^tt£fU ^7t^fi^5 l^riii§i-5, 2ig^T-/NVi^7^fiS« 

ii^f— A^^°y s/^ 5 0 £r@i® L#i£:B:*£4 9 EfT^" 5 r. £ \Z. t£ 

, fi^-^t ^@ i o o ftvmmmMw^wt 2 0 1 mm • iwimih- 3„ ST-sm 
A^/y y^6tA)tt5o fc*5 % ^vu^ t - ^ / y ^ 6 © p 1 

20 «ftl4 9i:<tot, MM^4 5SHIl5^^^tifcm, 0^: tf- "7° y 5/ 

0myt/*^xt $>m%xh%\t^%'<^*<D2<><7)^;<;v*\^m£nz> a \t 

25 Slf-^^Vl^^b&S 2ii^T-^^^^ig^^p^5 1 ti^^5„ 

, M/^fW5 M3fet-A^^y 5/^1 l {C2*^nfc2ig5t-"F^/u 

18 



WO 2005/112335 PCT/JP2004/007001 

ft:Jb\ HI 5 \z.tertZtt&itmW:2 0 0©m©f^i: Ltlii^Ifflt 

5 -A^7°y 6 t, %/£ft*£4 9 2X2fiJttr^/JJy^5 0t, ^ 

1 X 2^>f^Ol)tt'^^/!J 7*11, 12 ^2jB^ffi^f:S0i^L 
fed*. 06 Btd^i-J; 5 1 X 2^^/©H)tk^is^/!) 5 2, 5 3 (O 

10 2 X 2<H*fcT— A^^JJ 5 44r l^fflV^^SlHl3tgS©«|j*^I^ 06Dt* 
■$-£5^ tf— A^-^U 7* 5 5 > h o — 7 5 6 ^7-5 7, 5 

8 flSftif— ^59 £fflWc 2il7fc^yi^#li§ • tH^^^^(^« 

P — 7 6 2 £ N MTt^-A^yy 7* 6 3 £ *fflV\fc 2igft^?/U;*a-|(flt ■ ffi^ 

^mmrnmi o o^A^tu ififtin o 0^7777^^7-4 7 

20 &3b\ 0 5^j3V^Tf4, IMg-Il 0 0©m©Wi LT, 7 77 
^ — $ Hi, 07^^— A7.7°y 7^15, 4 6i, 7777^? 7 — 4 7 £ 

, \imwmwt \ 7 ^m^^m^m^vtc^K »iunt, 13a- 

25 i^lti!2 0 0 CfiBLt 2ig7t^7l^^(i, {iTtt'-^^^y 7^12 

7t^7-r^ii{f S§ l co-7j^MTAtt$nfc7t{i. flfc^©j8^it?*WS 

3*JBWttO& bfc£ bTfc. Al+b^^&iiC^^flB&ffi^llHE 

19 



WO 2005/112335 PCT/JP2004/007001 

l ft x-mm-t & & t> x & z> . 

A^ti-So <fc*B£W«& i 3 flf«ili¥t2i<D»TT% sfi 

(HUT*— 2 3^|±i^Lfc^2 0a^^^C-C, #89^,1^(7)^*1- L 
£d«P#5l 3 SriiigUfc2i$7fe^-/^^«, Dtt-A^/y 7^1 lt^ 

io is«ifie^5 i £j@i§Lfc2igft^vw*te N (ift^-i^^y 5 oizm 
A£*l5 0 s{H3feT?*>6#Ba3fe^/u^fi N tr— y y * 5 o iz^^x^ 

9 fc:3|ttMx5o 
20 £fr3„ 

0^t--A^^y em^n^^/^tt. T#<^m. SMHiifcfc: 1 at© 

*fi, It— ^ 1^— ^ 4 8 •J^«U±J«1 9 l:^tl5ri:l:^5 0 

Sffiffifl#J»^a 2 i tt, ft^HftttlS 18.19 wrti&Ksk LtzfrZ tr y h 

20 



WO 2005/112335 PCT/JP2004/007001 

&^mmm2 o o r a ^iimsg 1 ^MUTS-r^t^ei oot 

myt*'*^* (sfifot) {i^tr-A^^y ^ 1 5-cst+£*u msmmm 

4 7^a»7i^S D 7777^-? 7—4 7-e#tlS^^M-K®^E^{-lHll5 • ^ 

15 m^^hntcm, m%^-^^y 4 6 zmmi^ m-yt^-^^-^v 1 

5 t>ijPc<5 0 

£7c, 4o^^f$n^^T-^Vl-^C9 5 SB#f+lal<9 \Z.mft-fZ> 2iI^tT-^ 

7-4 7 x-^m^m-m^m^m:n i-mm • st*£-&?^ M^t-A^^y y 

20 ^ 4 6^S#+£tu tfcte£9!S§l 7«riiiSLfcfK fi^if-A^/y 1 51: 
|£2 2 7)^,7; 1 (DSim^fcCX^ 2 il^-P^^;* 9 hit 

25 7 ^irai-s^fcfeM^rt-cv^o 

/isXtftV, 7-7f^-^14|I#A^5. 7«7T^- * 1 4<D}fcT- 

21 



WO 2005/112335 PCT/JP2004/007001 

r©i 5 K LT> fW^r^iilfSS l t-^A$^T*^S:ff^B2 0 01: 
^^Slt^ttT, £d«P§sl 3^>fcS3ElHl3fcKSriio^. fcT— A * 

5 y i lt-sit^T, ^tiwigi 8, i 9(Dmm^nti^- \>\z.mfrfiz 

o 

10 . ^ifftijx - * 2 2 *3 «t t^ft * &ys^££ 2 3 m^fcm^ ( 

^Sg2<Z>-£Llfci. *^a{fT<fei££;ft/c:tV Mf#ir^b. <&dfii§ff S§ 2 
15 [21 7 tc^i-^n— ^ — b&^Ml-tefr^s m5^fjklstc~<D$£W(Dm 

20 ^Ptffl 3(D^V^S§^al^-t-S«iHR^^^^S 4 £ N ST-^ff 2 0 0 

frb&^mm&m 1 o o^m^mmm^yt^-ms mm ^r-^ss^ i§ 
s 7 i , 1 «dMp;* r- yyssh ig 2 a&ft m&mmmx t ^S7 

a £ N 3^2 77 7 ^-HHE^It^^lX^S 8 a t s |2 7yf^- h^T5/7° 
25 S 9 t^Iftifl OOi^ifSiSf 2 0 O^Ofi^iiffJEO^teig 

*©ffirafcffi&IPIE$i*r5S& 2 {BRUME* 7 s S I2i, 3te^^8t ■ ^flt ■ T# 
7fy7°S13^ ft^tfetU^S'^S 1 4 

22 



WO 2005/112335 PCT/JP2004/007001 

SiSU Wi4 9t», fiM4 5M^ff)tl5„ «ffi^4 5 

io a — 7t%%*mzM, mmyt^^xt&mvx, 2myt^-y<^^tvxm& 

^HHs^-fr^ttT, ME<Z)^ofc2igft^^/u;*£ft5 (Si? 1 «0$g^^ s> 
yS3) D 

m^mmmm ioo K^a^t*: 2^i7t-p^vu^fi N 7yf^u ^riiii-r 

25 15ll»5 (^l7yf^-F^ry7°S6) „ 

* 4 6T^bt 25$^^^^^^ J 5o 

23 



WO 2005/112335 PCT/JP2004/007001 

7°y 4 6S3«ttjqftffi3EBi«l 7 (Dili K Mb, 7777^-^7-4 7 Srii 
flSiSEaSijS^ffiSW^iiL^lt-lHlte " RAt$*fetL« (117777^- 
5 m$gSlt* 7 5/ 7° S 7) „ 

tfcffi&ps&i 7^2*A$n> {fitfaaawsi 7 sriiig-rsisnc m-^*'^*^ 

10 2 2 tfSffl;*, UfcH 1 OSLgcfcUft CT, frJWf #iifB S§ 3 Lt 

^-^/UXOim&n. 7t^/^-7°^I^^V^-C, jitS^fi^l 7joit) ? 7 7 7f^- 
^ 7-4 7(7)HI^iii§-r6cD-C\ ^5^^2^ft«i|g«^7^7 P S 7 a £r*I/c 
15 f?2 7777^- |HlteSM7s7 5/7°S 8 a /^HfT^tL-So /«£*5 % 7777 

20 ^£tB^P£7W5fc*M-«:, Hfttf — ^7.7°y 1 5, 46, 7 7 77^- 
^7-4 7*Simift«l 7 ^^t?7t^-7°<D«ft^, A#l£n5 2ig 

25 7yf^ i 4^Miiii-rs 0 :o^, jf-^-Tfe^^/u^cD^T-iS:^ ri 

^ilffSS 1 ^^A$tL5 (^2777^-Mf y7°S9) 0 

7t7r^^^iiffS&l ^SAl+Ufc2ig7tT-^/U^«, ST-Sff^g2 0 OiZfa 

24 



WO 2005/112335 PCT/JP2004/007001 

o 

10 tebTV^S ^T^SIO) 0 

Z.(D£o\C i^S1fit2 0 0^5iJitLfc2 3l^^/u^« N MiSffi^E^ 

2M^1h1I5^t-^^S 1 2) 0 

^^y 5 o^bttj^nsi^ mwyt't/i'X km^ft;<si'Xtemmzmjj£ 

25 



WO 2005/112335 



PCT/JP2004/007001 



f^Hltfi: b^3t^^/U^fi, ««4 9l:|^ IH^-4 5S 

Ifit-A^/y i/^6i:i^tl, ^T-^aS^18, 1 9i7)$)6^ftl^ 
5 -;£f<Z>^- ffl^SfrS 0fc^#8t • • f^f^S l 3) o 

fi«J;>)il*WA£^5 0 (IU JLfE{fcti3l£fls r o j r^j com 

15 sfiiwii^g 2 i f*, yt^&iti^ is. i 9 <^ if fr&mik bfc rtia 

iUff^gl 0 0rt©777fV-^7-4 7) T-#MSRi$t-tt£ t-Mi£ffiri s HJ$£ 

26 



WO 2005/112335 PCT/JP2004/007001 

;L5r£, 4iLft9m&l 3Srii5aiH3fciSSr»!ft, -LIB© J; 5 fcfi^mSeH l 
0 Ort-Cfflfeffi* $ ii:^^lEHte$tL«r.i:Sr^Jffl LT, fi^Sff^e2 0 0I*I~C\ 

18, l 9 *£|Rja>5iaKfc:*3V''T«u 3t^^^*s^*B3EW»l 3WfcS2lHl3t 



J^±w=t5i'> r.©S5Wl-«fc*UJ, TtifgftS^r^^^ 



27 



WO 2005/112335 



PCT/JP2004/007001 



ft 3fc <D |£ is 

10 fi^<^3«li:, 
20 jtfffSfi^-^flSgte, 

fifjfaftT-sm^g/O^tiffafiPiiff ss^^ LTpijis Lfc 2 mytT-^^*(Dm 

25 ft %%/<>v* %s</ux <P }c ftp- & 2 {HI J^±^ * v ^Mt.xmyt~t 6 Mft^ 

28 



WO 2005/112335 



PCT/JP2004/007001 



2. m^mimm<D&^^rmmmm^^^x, 
5 r. t ^mmt-r^mi-^mm mm. 

15 mmmytif—^^^D y# t lt. i x 2A,*.^§yM5tt^A^^ > y ^£2 



20 Buf2M5fe tf — A ;x :/ y -y & h L-Xs. 2 X 2 AtB^jMMTfetf-^^y y -y^^ 1 




1/8 



WO 2005/112335 



PCT/JP2004/007001 



2A 



1 9 t 

12 11 <^f ^[^6 5 4 
1 . . W _^ 



4 



PM H 8 
13 



-0-19 
0-18 



2B 



10 



24 



PM 



13 



J 8 



6 5 



-D—18 




2D 



D—19 

O— 18 




2/8 



WO 2005/112335 



PCT/JP2004/007001 



El 3A 



16 



15 

1 



L PM - 1 



14 



17 



3B 

pmK 34 



36 



2D- pM -S-a 

33 35 32 



14 



3C 



40 38 



37 14 



El 3D 

pmK 42 



43 41 



14 



3E 



r 

45 



PM 

T 

44 



14 



3/8 



WO 2005/112335 



PCT/JP2004/007001 



4 



S1- 

S3- 
S4- 
S5~ 



S7~ 
S8~ 

S10^ 
S11^ 
S12^ 



( START 



[ 



i 



S6— - ~7 7 -p^r^— IS 



I z 



S6a 



S7a 



~PT^lf^ — IS 



^ END ^) 



4/8 



WO 2005/112335 PCT/JP2004/007001 




5/8 



WO 2005/112335 



PCT/JP2004/007001 



m 6A 




m 6B 



12 11 



ci 49 
11 y 52 ) 6 48 



PM J 
13 



7 

53 



El 6C 




19 
18 



6/8 



WO 2005/112335 



PCT/JP2004/007001 



m 6D 



19 a <\ 51 59 



PolM- 



PM H 

T 

13 



58 




6E 



12 

1 



11 



51 63 



PolM- 





9 


^ PM -J 





13 



61 62 




C^18 



7/8 



WO 2005/112335 



PCT/JP2004/007001 



f START *) 

I 



S1~ 
S2~" 

S3 " 

S4~" 
S5~ 



i : 



I 



I 



S6~ 
S7~" 



I 



7 7 7TV -mess* 



S8- 
S9~ 
S10 — 
S11~" 

512— " 

513— " 

514— " 



I 



I 



I 



I 



I z 

( END ) 



S7a 



S8a 



7 7 7"7M — HJfcJStt 



8/8 



INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/JP2004/007001 . 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 H04L9/12, H04B10/00, G02F1/01 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H04L9/12, H04B10/00, G02F1/01 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2004 

Kokai Jitsuyo Shinan Koho 1971-2004 Jitsuyo Shinan Toroku Koho 1996-2004 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
JICST FILE(JOIS), WPI, INS PEC { DIALOG) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Tsuyoshi NISHIOKA, Hirokazu ISHIZUKA, Toshio 
HASEGAWA, Jun'ichi ABE: "Kanryugata Ryoshikagi 
Haifu", 2002 Nen Ango to Joho Security Symposium 
Yokoshu, 29 January, 2002 (29.01.02), Volume 1 
of 2, pages 43 to 48 

Tsuyoshi NISHIOKA, Hirokazu ISHIZUKA, Toshio 
HASEGAWA and Jun'ichi ABE: "'Circular Type' 
Quantum Key Distribution", IEEE PHOTONICS 
TECHNOLOGY LETTERS, receive on 19 April, 2002 
(19.04.02), Vol.14, No. 4, pages 576 to 578 



1-5 



1-5 



I x 1 Further documents are listed in the continuation of Box C. 



1 I See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

a O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than 
the priority date claimed 



"V* later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
03 August, 2.004 (03.08.04) 


Date of mailing of the international search report 
24 August, 2004 (24.08.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/2 10 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/JP2004/007001 


C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


! Y 


Toshio HASEGAWA, Tsuyoshi NISHIOKA, Hirokazu 
ISHIZUKA, Jun' ichi ABE, Mitsuru MATSUI, Shigeki 
TAKEUCHI: "Chokyori Ryoshi Ango Tsushin 
System Jikken", 2003 Nen Ango to Joho Security 
Symposium Yokoshu, 26 January, 2003 (26.01.03), 
Volume 2 of 2, pages 1125 to 1130 


1-5 


| Y 


Toshio HASEGAWA, Tsuyoshi NISHIOKA, Hirokazu 
ISHIZUKA, Jun' ichi ABE, Katsuhiro SHIMIZU, 
Mitsuru MATSUI and Shigeki TAKEUCHI: 
"An Experimental Realization of Quantum 
Cryptosystem", IEICE TRANSACTIONS on 
Fundamentals of Electronics, Communications 
and Computer Sciences, Vol.E85-A, No.l, 
01 January, 2002 (01.01.02), pages 149 to 157 


1-5 



Form PCT/1SA/210 (continuation of second sheet) (January 2004) 



WiHf PCT/JP 2004/00 700 1 





awwfl* ( i p 


C) 


) 




Int. 


C 1 7 


HO 4 L 9/1 


2, 


HO 4 B 1 0/0 0, 


G 0 2 F 1/0 1 








«B (IPO ) 








Int. 


C l 7 


HO 4 L 9/1 


2, 


H04B10/0 0, 


GO 2 F 1/0 1 



1922-199 6*£ 
1971-200 4¥ 
1994-20O4f 
1 9 9 6 - 2 0 0 4¥ 



mm&-?tizm\^izWtf-7 ! —?<<— * m&izmm \^itmm) 

J lCST77^f^ (JOIS) , WPI, INSPEC (DIALOG) 



C. 



mm-rz 



Y 



2 0 0 2^Bfr-3-fcW#-fc*a V'rj^^tfW^mM, 
2002. 01. 29, Volume 1 of 2, 
p . 4 3-48 

Tsuyoshi Nishioka, Hirokazu Ishizuka, Toshio Hasegawa and 
Jun' ichi Abe: " "Circular Type" Quantum Key Distribution" 
IEEE PHOTONICS TECHNOLOGY LETTERS, 2002. 04. 19g:A, 
V0L14, NO. 4, p. 576-578 



1 — 5 



1-5 



r l j tfjfe**«»::*«*»fi-*-ss:its:»4«bos:ift<o»fif 



r yj ^jcpjg<ofc5^-cfcoT, ai^SrfiitttocDieji. 
r&j ^<ryh77$!)-Xi 



03. 0 8. 2004 



B ^H^fTif ( I S A/J P) 
aSfi!#-^ 100-8915 
m^^tt B BfK«* HHT S 4 # 3 



24 8,2004 



mm 



5M 



4 2 2 9 



03-3581-1101 F^I^ 3 5 9 7 



iSPCT/ISA/210 (^2^—^) (20 04^1^) 



mmtHM^^- PCT/JP2004/007001 



C OR*) . 












Y 


2 0 0 3^H£#<ttim-fe^ Uf^^^^Afi*. 
2 0 0 3. 0 1. 2 6, Volume 2 of 2, 
p. 1125-1130 


1-5 


Y 


Toshio HASEGAWA, Tsuyoshi NISHIOKA, Hirokazu ISHIZUKA, 
Tun ichi ABE, Katsuhiro SHIMIZU, Mitsuru MATSUI and 
Shigeki TAKEUCHI: "An Experimental Realization of Quantum 
Cryptosystem" , 

IEICE TRANSACTIONS on Fundamentals of Electronics, 
Communications and Computer Sciences, 
VOL. E85-A, NO. 1, 2002. 01. 01, p. 149-157 


1-5 



SSPCT/ISA/210 mz-^—WWLZ) (2004*11) 



